Objective-Machado-Joseph disease (MJD) is an autosomal dominant cerebellar ataxia with extensive phenotypic variability originally described in families of Portuguese ancestry. Recently, the mutation causing the disease has been identified as 
gated.
Methods-A series of 180 German patients with degenerative forms of ataxia were clinically and genetically examined. Patients bearing the MJD mutation were assigned to three phenotypes: phenotype 1 characterised by early onset and dystonia or pronounced rigidity associated with ataxia and spasticity. Main symptoms in phenotype 2 were ataxia and spasticity. In phenotype 3 onset was relatively late and peripheral neuropathy accompanied ataxia. Clinical and molecular data were correlated. Results-An expanded CAG array was found in 42 patients from 22 families. Repeat length of CAG varied between 67 and 80 CAG motifs and showed an inverse correlation with the age of onset. For the development of phenotype 1 early onset (< 20 years) seemed more decisive than extensive repeat length. Phenotype 2 was present in all patients with more than 73 CAG motifs and onset between 20 Machado-Joseph disease is an autosomal dominantly inherited spinocerebellar degeneration originally described in families of Portuguese ancestry.29 3' Pathological changes include neuronal loss and gliosis in the cerebellum (especially in the dentate nucleus but sparing the cerebellar cortex), the spinal cord (spinocerebellar tracts, Clark's columns, anterior horn cells, and the posterior columns, but not the corticospinal tract, although clinically pyramidal signs are frequent), the substantia nigra, red nucleus, subthalamic nucleus, cranial nerve nuclei, and peripheral nerves. 32 The clinical presentation of MJD is very pleomorphic. Three subtypes have been described with the following characteristics33: type 1 is characterised by pronounced pyramidal and extrapyramidal signs besides the common features of cerebellar ataxia and ophthalmoplegia. Type 1 shows earlier onset (20) (21) (22) (23) (24) (25) (26) (27) (28) (29) (30) The MJD mutation was found in 42 patients from 22 families with autosomal dominant cerebellar ataxia. All families were of German origin and no relation to Portuguese or Japanese iinor but ancestors could be found.
All 42 patients with MJD/SCA3 were het-!aring the erozygous with one allele in the normal range type dis-(14-30 CAG motifs) and the other with an uguese or expanded trinucleotide repeat. Repeat lengths nch fami-of the expanded alleles varied between 67 and ia type 3 80 CAG motifs with 73 CAG repeats being the spite phe-most often expanded allele size (eight patients). LG repeat motifs onset varied between 29 and 50 years of age.
Characteristic signs of MJD as described in patients of Portuguese ancestry34 were not prominent in German patients bearing the MJD ith degen-mutation. "Bulging eyes", rigidity, and dystonia examined were seen only in one of 42 patients. Facioples were lingual myokymia was present in a mild form in he series nine of 42 patients in our series, but similar vith a his-facial movements were found in patients with 11 patients ADCA not carrying the MJD mutation. Thus r ataxias the German patients with the MJD genotype such as presented with the SCA3 phenotype.'6 moplegia,
Initial complaints were problems with equifeatures, librium and unsteadiness of gait in 38 of 42 consistent patients with SCA3/MJD. Four patients classifica-reported diplopia as the first symptom, which preceded gait ataxia by up to 10 years. At the n periph-time of examination ataxia of gait, stance, and n of the limbs were major clinical signs in all patients ireaction independent of repeat length (table 1). described Cerebellar dysarthria (36 of 42) and cerebellar mic DNA oculomotor signs such as gaze evoked nystage primer mus (41 of 42) and impaired smooth pursuit total vol-(38 of 42) were common. ed out for As well as cerebellar dysfunction, peripheral , for one neuropathy was a major clinical sign in most fnute, and patients with relatively milder repeat expansions te, in a up to 72 CAG motifs (table 1). Muscle cramps ide was and teasing dysesthaesiae were frequent comto avoid plaints in these patients. Peripheral neuropathy Products signs included distally pronounced wasting of denatur-muscles in the feet and hands with mild paresis. ere deter-Sensory loss was most pronounced in tempera-.quencing ture discrimination followed by loss of vibration two CAA sense. Apart from two patients in whom pyramiumber of dal signs were more prominent than peripheral disorder all patients with less than 73 CAG sions in German families. Hence, the
phenotypic differences of MJD and SCA3 * + * * * * * * * * * * * * * * * * remain unexplained at the molecular level but * * + * * * * * * * * * * * * * * * * may be caused by the influence of other genes * + * , , , 2 2 2 2 2 2 2 2 2 2 2 2 1 1 2 2 2 2 mon founders of the disease in these popula- 
